INTRODUCTION {#sec1-1}
============

India is home to almost half the tribal population of the world.\[[@ref1]\] The Scheduled Tribe population of the country, as per the 2011 census, was 104 million, constituting 8.6% of the total population.\[[@ref2]\] Sugali tribe (also known as Lambadi and Banjara, and we refer them as Sugali throughout this paper) of Andhra Pradesh represents one such tribe. Historically, Sugali were nomadic pastoralists from the North/Western plains of India and have migrated to different parts of the country, and mainly settled in the Southern states of Andhra Pradesh and Telangana and are listed under scheduled tribe. In India, they are estimated to be around 5-6 million. In Andhra Pradesh, Sugalis are the third largest tribe with 3.6 lakh population.\[[@ref2][@ref3]\] Majority of the Indian tribes are still socially and geographically isolated with little contact with modern civilization. These groups are also vulnerable particularly in the areas of health, education, and socioeconomic aspects.\[[@ref4]\] However, over a period of time; many of these tribes have gradually integrated into the rest of the society.

While integration is a welcome step, it presents another set of challenges. Integration results in acculturation with a mix of traditional beliefs with modern beliefs resulting in changes in practices and customs. The children are probably one of the groups that would be affected most by these changes. This is not only because they are a vulnerable group, but also because many of the beliefs which undergo a change are related to child birth and child rearing.\[[@ref5]\] Diarrhea, acute respiratory tract infections, and malnutrition are among the most common of child morbidities. Diarrheal disease is the second leading cause of death in children under 5 years old while acute respiratory infections (ARIs) are among the leading causes of death in children under 5 years.\[[@ref6]\] Malnutrition is the underlying cause for the increased susceptibility to infections and is indirectly responsible for many child deaths.\[[@ref7][@ref8]\]

Although the prevalence of acute respiratory and diarrheal diseases in under-five children in India have been adequately studied,\[[@ref9][@ref10][@ref11][@ref12][@ref13][@ref14]\] there is still a paucity of studies from the tribal population. The current study was planned to estimate the prevalence of malnutrition, ARI, and diarrheal diseases among under-five children of Sugali tribe, Chittoor District in Andhra Pradesh state of South India and their treatment seeking behavior.

MATERIALS AND METHODS {#sec1-2}
=====================

This study was conducted in Madanapalle revenue division of Chittoor district in Andhra Pradesh. Four mandals (administrative units in a district) with high proportion of the Sugali population were selected. All thandas (Sugali settlements are known as thandas and are usually located at one end of the village) and urban settlements inhabited by the Sugalis were included. Most of the urban settlements were a single ethnic in nature. The sample size was calculated considering the point prevalence of ARI among under-five children as 12.4%,\[[@ref15]\] assuming an alpha error of 0.05 and relative precision of 25%, the required sample size would be 470. Since the population of this tribe was small, all households were visited and households with at least one under-five child were included in the study.

A house to house survey was conducted in each of the selected thandas. A semi-structured pretested interview schedule was used to collect information from the mother. In some cases (if mother was not available or in case of orphaned children), information was collected from the caregiver. All interviews were conducted in local language (Telugu). All data were collected by the first author (VB), who is fluent in Telugu. Demographic details of the family, episodes of ARI, and diarrhea in the last 1 month and treatment care seeking behavior for that episode were collected. Weight and height were measured for all the selected children. Weight was measured by Omron Weight Scale HN 283 after correction for zero error. The mother/caregiver was asked to remove shoes and outer clothing of the child. The child was asked to stand in the middle of the scale, feet slightly apart, and to remain still until the weight appeared on the display. Weight was recorded to the nearest 0.1 kg. For children unable to stand independently, mother/caregiver was weighed with and without the child and the difference was used as the child\'s weight. Height was measured using a stadiometer and recumbent length was measured using an infantometer to the nearest 0.5 cm. All measurements were taken twice and the average of two readings was used for analysis. The child was considered to have ARI if caregiver reported child having any of the symptoms viz., cough, sore throat, nasal discharge, ear discharge, or respiratory distress with or without fever in past 1 month. The child was considered to have diarrhea if the mother/caregiver reported passing of three or more loose stools in past 1 month. For children below 6 months, a recent change in the consistency of stool and water content more than fecal matter was defined as diarrhea. New WHO 2006 growth standards were used to classify the nutritional status of the child. Z scores of weight for age, height for age, and weight for height were calculated.

The study was approved by the Institute\'s Ethics Committee. Necessary permissions were taken from the Chittoor district administration for conducting the study. Data were entered in Microsoft excel spreadsheet and analyzed with SPSS version 17.0 (Chicago, IL, USA). Wherever applicable, proportions and mean standard deviation (SD) were calculated. Chi-square test was used a test of significance. P-value \< 0.05 was considered significant.

RESULTS {#sec1-3}
=======

A total of 500 households were studied and all the 669 under-five children who were available from these households were included. Information on parents was available for only 495 mothers and 490 fathers (5 women were widows and five households had orphans) [Table 1](#T1){ref-type="table"} presents the demographic and socioeconomic characteristics of the study sample. Out of the total 669 children, 343 (51%) were girls and 326 (49%) were boys. Three fifth (61%) of the mothers were of age \<25 years and around 68% of fathers were \<35 years of age (data not shown). Half of the mothers (47%) had not received any education. Only 28% mothers received education up to 9 standard. Only 5% of the mother had completed graduation. Mothers were generally involved in agriculture (30%) or were daily wage laborers (28%). Twenty-nine percentage of the fathers were illiterate, while 36% had completed 9 standard of education and only 9% completed graduation. As was seen with mothers, agriculture and manual labor were their main occupations. The average monthly household income was INR 6277 ± 4161 (US \$ 98.47 ± 65.28).

###### 

Demographic and socioeconomic characteristics of the study population

![](JNSBM-7-155-g001)

The prevalence of underweight, wasting, and stunting among under-five children was 32.7%, 18.3%, and 38.3%, respectively. Of the total, 9.3%, 6.0%, and 13.5% of children were severely underweight, wasted, and stunted, respectively \[[Table 2](#T2){ref-type="table"}\]. The prevalence of underweight was similar among boys and girls (*P* = 0.38). There was statistically significant difference by age group in the prevalence of underweight (*P* = 0.007), wasting (*P* \< 0.001), and stunting (*P* \< 0.001).

###### 

Prevalence (95% CI) of underweight, wasting, stunting, ARI, and diarrhea by sex and age among under-five study children (*n* = 669)
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More than half of the children had at least one episode of ARI (51.6%) during last 1 month. The prevalence of ARI was similar in boys and girls (*P* \> 0.14). There were no significant differences in prevalence of ARI by age group (*P* \> 0.08), though highest prevalence was reported in 24-35 months of age group \[[Table 2](#T2){ref-type="table"}\]. Nearly, one fifth (21.4%) of the children have had at least one episode of diarrhea during the last 1 month. The prevalence of diarrhea was found to be significantly different by age (*P* \< 0.03) with children aged 5-11 months (30%) followed by 12-23 months (29%), reporting higher prevalence of diarrhea.

The data on treatment seeking behavior show that approximately three fourths of the children with illness sought some sort of treatment either in modern or in traditional medicine \[[Table 3](#T3){ref-type="table"}\]. There was no statistically significant gender differences in terms of the place of treatment sought. Around two thirds of children with diarrhea (67%) and 69% with ARIs were taken to a modern health facility for treatment. 10.7% children with diarrhea and 1.3% with ARI were taken to traditional healers. Majority of the children had received home remedies (50.2%) along with medicines during the episode of diarrhea. The most common home remedy for diarrhea was feeding buttermilk to the child. The mean interval in seeking treatment was 1.31 (SD, 0.83) and 2.13 (SD, 1.01) days, respectively, for diarrhea and ARIs. The delay in seeking care was due to nonperception of seriousness, access issues, and lack of resources (time and money).

###### 

Treatment seeking behavior for the recent episode of diarrhea and acute respiratory infections among study population
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Around 43.1% of mothers and caregivers knew that children with diarrhea should receive extra fluids (data not shown). Around 37% continued to feed their children in the same manner as before the onset of the diarrheal episode. One third of the respondents said that they reduced the amount of food and fluids during the last episode of diarrhea. A similar number of mothers and caregivers avoided giving certain foods during the episode of diarrhea, spicy food being the most common. In case of ARI, 71% of the mothers did not change the diet of the child during the last episode of ARI. Giving turmeric-laced milk and chewing ragi malt were common practices during the episodes of ARIs (data not shown).

DISCUSSION {#sec1-4}
==========

The present study was undertaken to estimate the prevalence of common childhood morbidities among under-five children of Sugali tribe from Andhra Pradesh. The prevalence of malnutrition, diarrhea, and ARIs were high among these children.

The prevalence of underweight, wasting, and stunting in the present study was similar to that estimated by UNICEF Rapid Survey on Children, 2013-2014 (underweight 29.4%, wasting 15.1%, and stunting 38.7%).\[[@ref16]\] The prevalence of underweight among the children in the present study was comparable to rural Andhra Pradesh (39%).\[[@ref14]\] When compared with the other tribal populations of India, the burden of underweight, among Sugali tribal children was found to be lower compared to those reported from other tribal populations of Madhya Pradesh (61.6%),\[[@ref15]\] Odisha (58%),\[[@ref9]\] West Bengal (80.9%),\[[@ref10]\] Maharashtra (64%),\[[@ref11]\] and similar to those reported from urban slums of Punjab (29.5%),\[[@ref12]\] West Bengal (41.6%),\[[@ref13]\] and rural Haryana (25.3%).\[[@ref17]\] However, in contrast to underweight, stunting was lower compared to urban slums of Punjab (74%)\[[@ref12]\] and Delhi (53%),\[[@ref18]\] but similar to a rural Haryana (46.2%).\[[@ref17]\] The prevalence of wasting was similar to urban slums of Delhi (23%)\[[@ref18]\] and rural Andhra Pradesh (22%).\[[@ref14]\]

The prevalence rates of diarrhea in the present study was similar (24.8%) to a study done in urban slum of Puducherry among under-five children.\[[@ref19]\] The prevalence of diarrhea as well as ARI were four times higher than the estimate for Chittoor district as reported in District level household and facility survey (DLHS)-III\[[@ref20]\] and three times higher than that reported done in tribal area of Maharashtra (5.8%).\[[@ref21]\] The present results were lower compared to urban slum of West Bengal (31.7%)\[[@ref22]\] and rural areas of Kashmir 25.2% (2 weeks).\[[@ref23]\] Around half (43.1%) of the mothers and caregivers knew that children with diarrhea should receive extra fluids. Similar findings were reported in DLHS-III (41.0%).\[[@ref20]\] In contrast, a study done in Wardha district, Maharashtra documented that around two thirds (60%) of the mothers practiced oral rehydration therapy. Nearly, one third continued to give the usual amount of food during a diarrheal episode.\[[@ref24]\] The prevalence of diarrhea in the present study was higher than that reported by other studies in tribal areas,\[[@ref11][@ref15][@ref25]\] but lower than rural and urban slums.

The prevalence of ARI was nearly similar to a study done in Puducherry (59.1%),\[[@ref26]\] but highest among various studies conducted in tribal areas\[[@ref15][@ref25]\] and urban slums of Guwahati (26.2%).\[[@ref27]\] Nearly, two thirds of the children suffering from ARI were taken for treatment, usually after 2 days, if the condition of the child was not improving. This proportion was similar to that reported by DLHS-III (79.2%).

The findings of the health situation being better than other tribal areas, but poorer than in urban slums or rural areas might reflect the changing socioeconomic situation and habits of the tribal population. Relatively lower prevalence of malnutrition can be attributed to the relatively better economic position of the Sugalis compared to the other tribes of Andhra Pradesh. Sugalis are relatively better off in terms of living conditions, educational attainment, extent of land holdings and other sources of earnings, and could access the government services and schemes, which have contributed in the process of economic development of the community. Successes of the various inclusive and developmental processes by the government as well as nongovernmental organizations in the lives of Sugali have been documented.\[[@ref28]\]

The study has its limitations as well. The number of episodes of ARI and diarrhea were self-reported for last 1 month and there could be a possibility of recall bias. The information on diarrhea and ARI was collected in the months of June and July. As both are seasonal diseases, this does not reflect the annual load of morbidity. Various practices and processes, especially that focus on the development and integration of a tribal population can be better assessed through qualitative techniques; however, this was beyond the scope of the present study. For children who could stand independently "tare" weighing was done. This could have introduced some degree of measurement error leading to underestimation of malnutrition.

CONCLUSION AND RECOMMENDATIONS {#sec1-5}
==============================

The children of Sugali tribe of Andhra Pradesh had prevalence of malnutrition higher than urban areas, but lower than rural. However, the prevalence of malnutrition, diarrhea, and ARI among children of Sugali tribe of Andhra Pradesh was less compared to other tribes in India possibly due to improved access to various services including healthcare through programs for social inclusion. A further evaluation of the problem of the tribes needs to be done, using a mixed methods approach to understand issues related to not only health, but also social development and integration.
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